Subpopulations of striatal interneurons can be distinguished on the basis of neurotrophic factor expression.
Substantial evidence supports a role for trophic activities in the function and survival of fully mature striatal neurons, but little is known regarding trophic factor expression in adult striatum. In situ hybridization was used to identify the distribution and the neurotransmitter phenotypes (i.e., cholinergic and gamma-aminobutyric acid [GABA]-ergic) of cells expressing acidic fibroblast growth factor (aFGF), glial cell line-derived neurotrophic factor (GDNF), or nerve growth factor (NGF) mRNA in adult rat striatum. Each trophic factor mRNA was localized to large, sparsely scattered striatal cells that corresponded to interneurons. Double-labeling studies demonstrated that NGF mRNA was expressed by GABAergic and never by cholinergic cells, whereas aFGF and GDNF mRNAs were expressed by both cell types. Approximately 75% of aFGF+ and GDNF+ cells in dorsal striatum and 46% of aFGF+ and 61% of GDNF+ cells in ventral striatum were cholinergic. Conversely, about 32% of aFGF+ and 24% of GDNF+ cells in dorsal striatum and 55% of aFGF+ and 27% of GDNF+ cells in ventral striatum were GABAergic. A portion of aFGF+ and NGF+ cells was of the parvalbumin GABAergic subtype. The colocalization of trophic factor expression was also examined. Of aFGF+ cells, 20% and 41% were NGF+ and 67% and 83% were GDNF+ in dorsal and ventral striata, respectively. These findings demonstrate that aFGF, GDNF, and NGF are synthesized by discrete but overlapping populations of striatal interneurons. The expression of these survival factors may contribute to the resistance of striatal interneurons to various insults including excitotoxicity.